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* (57) Abstract: An optical material comprising a curable fluoropolymer (I) of 

( Mj (-A*) — ( 1 ) 500 to 1,000,000 number average molecular weight, represented by the formula: 

(1) (wherein the structural unit M is a structural unit derived from a fluorinated 
organic group having a side chain of crosslinkable cycloether structure, and the structural unit A is a structural unit derived from a 
monomer copolymerizable with a fluorinated ethylenic monomer represented by the formula (M)), wherein the structural unit M 
is contained in an amount of 0.1 to 100 mol% and the structural unit A in an amount of 0 to 99.9 mol%; or further comprising a 
photo acid generator (II). Thus, there are provided various optical materials and cured members being excellent in transparency in 
near-infrared region, antihygroscopic property, heat resistance, etc., which are suitable for use as optical device materials such as an 
optical wave guide and a sealant and display device materials such as an antireflection film. 
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Y 1 

CF 2 =CF04CF 2 CFhrY 1 , CF 2 =CF04CF 2 CFOhCF 2 CF 2 CH 2 -Y 1 , 
I I 
CF 3 CF, 

CF 2 =CFO-(CF 2 CFOhrCF 2 CF 2 CH 2 OCH 2 CHCH 2 -Y 1 
CF 3 Y 1 

(n : 1~30) v 

CF 2 = CF04CF 2 ^Y 1 > CF 2 = CFCKCF 2 >3CH 2 -Y 1 , 
CF 2 =CFOCF 2 CF 2 OCF 2 -Y 1 , CF 2 =CFOCF 2 CF 2 OCF 2 CH 2 -Y 1 , 
CF 2 = CFOCF 2 CF 2 OCF 2 CH 2 OCH 2 CHCH 2 -Y l , 

Y 1 

CF 2 =CFOCF 2 CF 2 CH 2 OCF 2 CF 2 -Y 1 , 
CF 2 =CFOCF 2 CF 2 CH 2 OCF 2 CF 2 CH 2 -Y 1 



o 



CF 2 =CFO-(-CF 2 CFo)-CF 2 CF2CH 2 OCH 2 CH— CH 2 
\ I /n 



I 

CF 3 

JO 



CF 2 =CFO-^-CF 2 CFoJ-CF 2 CF 2 COOCH 2 CiC-^CH2 



CF 3 

CF 2 =CFO-^-CF 2 CFO^-CF 2 CF 2 CH 2 0 
CF 3 n 




O 
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4\ P 
CF 2 CFO)-CF 2 CF 2 — COCH 2 CH— CH 2 



CF 3 Rf 2 



CH2-O 

CF 2 =CFO-(-CF 2 CFo)-CF 2 CF 2 CH 2 0 — CH 2 — C CH, 

\ J /n l 

CFo R 



Rf 1 CH 2 -0 

CF 2 =CFO-(-CF 2 CFOf-CF 2 CF 2 -C — OCH 2 C CH 2 , 

\ I /n 1 "1 

CF 3 Rf 2 & 

CF 2 =CFO-(-CF 2 CFo)— CF 2 CF 2 CH 2 OCH 2 CHCH 2 OCH 2 CH - CH 3 

CF 3 n I /O 

OCH 2 CH— CH 2 

(RttH^;ttCH 31 r f ^kztR f 2 \mcfr$.fci$mtz9. mm& 



CF 2 =CFCF 2 -0-Rf-Y\ CF 2 = CFCF 2 OR f 3 -CH 2 CHCH 2 -Y l > 

Y 1 

CF 2 = CF-R f-Y 1 , CF 2 = CF-R f 3 CH 2 CHCH 2 - Y 1 , 

I 

Y 1 

CH 2 = CH-Rf-Y\ CH 2 = CH-Rf 3 -CH 2 CHCH 2 -Y', 

Y 1 

CH 2 = CHO-R f-Y 1 , CH 2 = CHOR f 3 -CH 2 CHCH 2 -Y 1 
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(Y^tm&tRCo R f 3 «R f fr£-CH 2 CHCH 2 -£l$^£g) 

CF 2 =CFCF 2 OCF 2 CF 2 CF 2 -Y\ CF 2 =CFCF 2 OCF 2 CF 2 CF 2 CH 2 -Y\ 

CF 2 =CFCF 2 OCF 2 CF-Y\ CF 2 =CFCF 2 OCF 2 CFCH 2 — Y 1 , 

I I 
CF 3 CF 3 

CF 2 =CFCF 2 OCF 2 CFCH 2 OCH 2 CHCH 2 -Y 1 . 

CF 3 Y 1 

CF 2 =CFCF 2 -Y l , CF 2 =CFCF 2 CH 2 -Y 1 , 

CF 2 =CFCF 2 CH 2 OCH 2 CHCH 2 -Y 1 , 

Y 1 

CH 2 =CHCF 2 CF 2 CH 2 CH 2 -Y 1 , CH 2 =CHCF 2 CF 2 -Y l , 

CH 2 =CHCF 2 CF 2 CH 2 -Y 1 , CH 2 =CHCF 2 CF 2 CF 2 CF 2 -Y 1 > 

CH 2 =CHCF 2 CF 2 CF 2 CF 2 CH 2 -Y 1 . 

CH 2 =CHCF 2 CF 2 CF 2 CF 2 CH 2 OCH 2 CHCH 2 -Y 1 , 

Y 1 

CH 2 =CHOCH 2 CF 2 CF 2 -Y 1 , CH 2 =CHOCH 2 CF 2 CF 2 CH 2 -Y 1 
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(D- 2 7y*MfSM^1-^77iX^l/>tt^i^^iI$n 

^hmmm&KD- nmmRft^^mv. mtt^nmim+mm* w.m 

(4) : 

— f CX U X 12 — CX 1 ^ — 

I (4) 

(CX^V-fOfr-R^-z 1 

(5£<K X", X 12 *5cttXX 13 ttPICd^fcJiS^O* H^fcteF ; X 
14 ttH, F, CF 3 ; hte0~2Ol$fc ; i ttO^fcttl ; R f 4 tt£*SS 
»[l-4O0^7yi7MI/>i^i^$t2~l 0 0©X-~r\>H8 
^$ft5^77i7J^U>l; Z 1 H-OH, CH 2 OH. -COO 

*>)i#>mmm>i*. -so 3 h, x)m>mmmfc&&zsi/T 

CH 2 =CFCF 2 OR f 4 - Z' 
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CH 2 =CFCF 2 OCF-Z 1 , CH 2 =CFCF 2 OCFCF 2 OCF-Z' , 
I II 
CF 3 CF 3 CF 3 

CH 2 =CFCF 2 CMCFCF 2 OhCF-Z 1 , 

I I CH 2 =CFCF 2 OCH 2 CF 2 -Z 1 , 

CF 3 CF 3 

CH 2 =CFCF 2 OCH 2 CF 2 CF 2 OCF-Z 1 , 

I 

CF 3 

CH 2 =CFCF 2 OCF 2 CF 2 OCF 2 -Z 1 , 
CH 2 =CFCF 2 0-(CF 2 CF 2 0hCF 2 -Z 1 

CF 2 = CFOR f 4 - Z' 
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CF 2 = CFOCF 2 CF 2 -Z 1 , C F 2 = C FOC F 2 C F 2 CH 2 - Z 1 . 

CF 2 =CFOCF 2 CFOCF 2 CF 2 -Z l 
I 

CF 3 

CF 2 =CFOCF 2 CFOCF 2 CF 2 CH 2 -Z 1 
I 

CF 3 

CF^CFCKCF^Z 1 . CF 2 =CF04CF 2 ^3CH 2 -Z 1 , 
CF 2 =CFOCF 2 CF 2 OCF 2 -Z 1 , CF 2 =CFOCF 2 CF 2 OCF 2 CH 2 -Z 1 , 
CF 2 =CFOCF 2 CF 2 CH 2 OCF 2 CF 2 -Z 1 , 
CF 2 =CFOCF 2 CF 2 CH 2 OCF 2 CF 2 CH 2 -Z l 

CF 2 = CFCF 2 -0-R f "-Z 1 , CF 2 = CF-Rf 4 -Z' , 
CH 2 = CH-Rf 4 -Z 1 > CH 2 =CHO-R f "-Z 1 

it, 

CF 2 =CFCF 2 OCF 2 CF 2 CF 2 -Z\ CF 2 =CFCF 2 OCF 2 CF 2 CF 2 CH 2 -Z \ 
CF^CFCFzOCFaCF-Z 1 , CF 2 =CFCF 2 OCF 2 CF-CH 2 -Z 1 . 

CF 3 CF 3 
CF 2 =CFCF 2 -Z 1 , CF 2 =CFCF 2 CH 2 -Z 1 , 
CH^CHCFjCFzCHaCHa-Z 1 , CH 2 =CHCF 2 CF 2 -Z l , 
CH 2 =CHCF 2 CF 2 CH 2 -Z 1 , CH 2 =CHCF 2 CF 2 CF 2 CF 2 -Z l » 
CH 2 =CHCF 2 CF 2 CF 2 CF 2 CH 2 -Z 1 , CH 2 =CHO-CH 2 CF 2 CF 2 -Z\ 
CH 2 =CHOCH 2 CF 2 CF 2 CH 2 -Z 1 
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-coohi, -so, HimsiM^ffl^^i^tt. ifi#n 
o©ii¥Mt77i*u-7- (i) ^tc\t^<Dmim<Dmim& 

dCD^^^^X^UVttmM^^m^CDiUT^, 3£ (5) : 



— (- C X 1S X 16 — C X 17 ^ — 

| (5) 

( c x 1 8 2 4in-e o *rr-f R f 5 h— z 2 

(5£<K X' 5 , X 16 ^i^X 18 H£fcteF;X 
17 teH, FSf:(iCF 3 ; hi, i 1 j teO 1 ; Z 2 teH, 

F£fcteCl ;Rf 5 ttK**l-2 0«>^7y*7JI/^U>3fe*fctt^ 
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CF 2 = CF 2 , CF 2 = CH 2 , CF 2 = CFC1 , CF 2 = CFCF 3 . 



CF 2 = CFH . CF 2 = CC1 2 . CF 2 = CFOCF 2 CFO-C 3 F 7 , 

CF 3 

CH 2 = CF4CF 2 HZ 2 (Z 2 «it (4) tmC n : 1-1 0) , 
CH^CHOCH^CF^Z 2 <Z 2 &5£ (4) tmC. n: 1-10) , 

tZfr-V<bmW&<D&T\ CF 2 = CF 2> CF 2 = CH 2 , CF 2 = CFC 
1 , CF 2 = CFCF 3 fiWIZV^o 



) urn* izmmm * s a urawtt^ittflwjtt & 

^^^^«^^^itm^(DtUT«^ (6) : 



CF 2 = C 



, CF 2 = CFO(CF 2 ) n F , CH 2 = C(CF 3 ) 
(n : 1 — 5) 
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{(CX 19 X 20 ) nl CX 21 
I 

(0) n4 



(p X 23 X2 4 )n2 

CX 22 (CX 25 X 26 ) n3 } 

I 

(o) n5 

Rf 6 



(6) 



(5£4», X 19 , X 2 \ X 23 , X 2 4 , X 2 5 43«k££X 26 ftmK&&1t\*att 
H*^ttF;X 21 &J;tfX 22 fOTDA^fcttS^O, H, F, C 1 
S7^«CF 3 ; R f 6 tt&at8U~l 0O^7y*7Ml/>ii&ttK 
fH$C2~l 0 0X-TJ^^tt5t7 7i7^l/>S ;n2H0~ 
3 0flEft;nl, n3, n 4&J;l£n 5 ttRIC^SfcttJlJteD, 0£fcte 

i) T^^n^>t)(D*w^bVio 

-f CX 2l -CX 22 }- 
I I 

o o 

\ / 

Rf 6 

(^4», Rf 6 , x 21 *j;?>'x 22 ^MtBtiRii;) •v^n2>mmmm*& 
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4CF-CF4- -fCF-CF4- 4CF-CFf 
11,11,11. 

0 o o o o o 

XXX 

F F CF 3 CF 3 F CF 3 

-4CH-CH-)- -fCH-CHf 
II, II, 

o o o o 

X X 

CF 2 C1 CF 2 C1 CF 3 CF 3 F F 

CI CI CI 

1 I I 

-fC — C-)- -4CF-C-)- 4CF 2 -CF-CF-CF 2 f 
II ,11, "II 

O O O O O CF 2 

x x x 

CF 3 CF 3 CF 3 CF 3 CF 2 




C F 2 C X M X« 

/ \ / \ 

4CF 2 CF CFf 4CFCF CFI- 

II, \ / 

O CF 2 0-CF 2 

\ / 
CF 2 

CF 2 

/ X 

— f C X 19 X 20 — C F CFf , -fCX'^CF-CFCFof 

II II 
CF 2 -0 CF 2 -Q 



OCF 3 



Q-CF 2 



4CF-C>- , -4CF-CF4- , CF 2 = C^ j 
II / \ X 0-CF 

o o o O I 

X WcF 
F F | 

CF 3 



oa;*, x 1 9 , x 2 0 , x 2 3 43=t;tfx 2 * «MiBtiH)i;) *>n<§>. 
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CH 2 = CHOR, CH 2 =CHOCOR (R : ^f{t$C 1 ~ 2 0 (Dfiklt* 

mm) izz 

CH 2 =CHCH 2 C1, CH 2 = CHCH 2 OH, CH 2 = CHCH 2 CO 
OH, CH 2 = CHCH 2 B r 

CH 2 = CHCH 2 OR (R : $tm®il ~20<Dmit*mm) s 
CH z = CHCH 2 OCH 2 CH 2 COOH » 

CH 2 = CHCH 2 OCH 2 CHCH 2 , CH 2 = CHCH 2 OCH 2 CHCH 2 ti.E 



\ / 

o 



OH OH 
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A BCD 



CI, COOH, CH ! OH*fc(i^il5[l~ 5 CD/1— 7 )V*UT fr^rfr 




o. © 

tizmta&o 

M2, M3) t«|jfi¥t£ACDSia'&^ja^Jt2|5tt, ilfffiMiilffi 
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^7*;*#U7- (I) fct, «iS#fiM (Ml, M2, M3) 
«u »*tttt, it^{ltt> IB»#JttSf*#T€rS»tiB^-&'b'Dt^-5«r 
(I) «, «it¥^M^#<^mfi^> ««fc«ttiS#ifcM<&* (10 0 

^7^^'J7- (I) ^itm^Mt^^AiKD^m^CD^, 

«jfi¥(a:M©^H:*tt» *7y*#>j"7- (i) zmtfrr z>±&mmz 
m>o. i=f:)v%KK±x^ratJ:^K m<t (mm) iz^omm^-cmm 
«tt, mmm&\z»n* matt. i^Jtt^^n^^^#sfej*ic 

%&±£TZ> Z. LtiWtils^o 

mzmmm. mm&* {&mmmz®nt£m<t&m<D&m*i&^tm&\z 
*3ViT«> low^i, $f^l<«2 o^;u%j£Lt, ^e^aso^ 
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00-100000 o(D%smfr*>m$i-?tz>tf, $?£b<tei o o o~5 

00000, #{£2000-20000 o <o«Hrt>£atfns s b®j&*$?* 

ttj&*fc>* <&ofet)W<, Sfc^7*;** U •^-©Ifi'lKgfejfettfeJF* 
Jtfc&D-^'n*. jft^SHPfctt, ftS&i?§fflj£<*:LT«5 0 0 0-10 

ooo o<9$SBfr^«n3t>cD^*£#3:L<. m±mmmtLTit 

2000-5000 0<DffiWfrZMten%h<D-t)mh!ft$iV<. Kmm± 

mm&iiLT\$i 0000-20000 o <Dmmfrz>m&rL%*><Dtfmb 

tzfr-v%>rh>%k®m. mm^xT-ji^mm. rjizi-jimmm. mmm 
**js©*i>fc< tfe is^pj^^^tt±iB^j*^< £*> la^tfM^- 

mm \Z pJ}§T& 5 £ £ ^aiSEK^SItWihfflt^ £ J&fiTr & -fc: x 
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**«0«m79##ij7- (i) -jRKtt 

T^ys, *;w^+^;pai, -cock -coF*fc«^n^,og^w 
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(X) 3 

2 x/x 



o 



CH. 




ifc l ~ 6 <DT;^;us*/b«^mi& i ~ 6 <o^y ymrji^jvm) tetitf 
Htfis^: (i) T^$n^®<b^7^^u^- (i) ^ (2 

) : 

— (M4) — (B) — (2) 
[iS*, MjtmfeM4«^ (M4) : 

<r CX'X 2 — CX 3 ^ 



(5£*> x 1 , xHtmcftuzrztemuK), h^^«f ; x 3 ^h. f, c 

F 3 ; R f te£?iftffcl~4 0 ©^7 y tT^^SS fdi^t 2 - 1 0 



(5^ Xte|igi;^£fc(«&9, tK^IB^ ^^y^M^ j^^1~6 



(M4) 



(CX 4 X 5 H (-C = 0) b (0> T -R f 




° (X) : 
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; afiO~3<0SEffc ; b*3<ktfc te^Dfr^fcteSfcO, OSfcttl) T 

^ (M4) T^^nsty^ixfi/^fiftt^i^pii^fi^i: 
**-r*»ifimffi-e*s]T^$n, iif&M4*o. 1-100^ 

%*3 «fctf*i£J£&B £0-99. 9 ^E;W%^^, f&^&^ad* 5 0 0- 
1 0 0 0 0 0 0T^^iI^ft7^i#«J7-(Ia)> £fcte5$ (2- 
1) : 

— (M4) — (B) — (2-1) 
K4>, tt$i$M£M4W:5£ (M4-1) : 

— fCX'X'-CXM — 



(5£*, X 1 , X 2 «|SIi;j&>3;&ra«tetK HSfcteF ; X 3 itH. F, C 

F 3 ; R f tt«*ftl~4 0©^7y*T;mr;Pai*fcf4K*»2'-l 0 
0 (DX-^r^^^^-T Z><£7 y mT)V*)Vmz Y 2 a ( Y 2 a 



(M4- 1) 



(CX 4 X 5 h fC = 0) 6 (Oh- R f 
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(5£4», XttP5C*>£fcttftfeD, *mm?, 7yilf, &3ti»l~6 
©7;U+JUS*fcttR*» 1~6 <D^ 7 ^i7^Jl/S) £1-5 ift 
£^m&3~l 0 O<0*r«S* ; a«0~3Oit ; b*S<fctfc tif^C** 

TZmm&tiL. iI¥ffiBttSj« (M4-1) T?SSn5^7«y*Ifl^ 

3»jS¥{aM 4 £ o . i~ioo ; e;w%^«fc^3tm^B $0-99. 9 =e 
;i/%^> ftw^i^s oo-iooooo o-e*s^ltft7 

:M^7y^U7- (la) (lb) OJM£W;i, IfflSzBbJfc. 

Ttefiuizli© (Y- a 2) , (Y-a3) , (Y-bl) , (Y-b2) T 

*:<Df3Lfr~chtt±.?>mm<Db<D mmoY-hi, Y-b2) &m 
frfrzmmtiL^y y*#y?- da) ^^tx db) ofn^tfi 

$6>lci=fc> ittfBWafr^y^jRU^-da) *5«fctf (Ib)£-5-;i<55£ : 
CXiX2 = CX3 

(cx^x^ eco^i — toy-z — r f 

(^4>, X 1 , X 2 , X 3 , X 4 , X s , a, b, c&itfRf (fcfcLY 1 
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#U^- (la) &<fctf (lb) hmm<D%<Dtf$>tf*>tl. >Wtfk ( 

maoY-bi, Y-b2) &wrs#fiflc^*uvi«fm#a#-c&«»« 

H2 

c — o 

CH 2 =CFCF 2 O^CFCF 2 O^CFCH 2 OCH 2 ^ CH 2 , 

CF3 CF3 R 

Rf i CH 2 -0 

/ \ I I I 
CH 2 =CFCF 2 0(-CFCF 2 0)— CF-C - O - CH 2 C CH 2 , 

CF 3 CF 3 Rf 2 R 



CH 2 -0 

CF 2 =CF04-CF 2 CFO-)-CF 2 CF 2 CH 2 OCH 2 C CH 2 , 

\ 1 /n 1 

OF, R 



-So 

uy>ikfa fctAfcTB r -CH 2 ■ 
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h U K7&te£<D7)V% U &Jg£*miI ; ^ h U b^> h\ ^ h 
U^AXh*v-b\ #Ur>A- t - ^h^^h'^^lTi^^yF ; 

RjfcfciittttfflUT'b, ^fflU^<T i fo<k<, tefflUfcV>*&ttY 2 3; 

1 0~2 5 OtCKtSl-Cf, $?^b<«mja~l 8 0 
t:, J;t9^l<li8 0~15 0ra5. 

(a) «m7>>3H*U7- (I) feJ;^ 

(b) ftfiftS8£*"J (ID 

(a)^TfeSSm7y^^'J-7- (I) Ko^TWu flizliU^i^ 
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(Wi*#Tfc*3tBifS£aij (in tvTK, -zi&ytm. mtwtii* n=F 

^m&tffe z. k> ^r^mt, tc t %.&mwmmmw£ e \z%m^x^^ z. 
ztcts %\zim7Lxit%wm*\tt%w<Dftmk^7 vmmmf&mz. 

v-m&ft x$>% z. t^mmu mzmm&*z < xh^-umitm. 
xmtxz, mmmv&m&it&mm.mmxnznzz.th&itiLrzo ^ 
(Dtztb, mxizm^%3L*)i*-^mm&w\ffiT%£^?±m±<D?j}&h 

*5tw<Dytmm<E;7 ymm%®.&mzm^%ytM%&mm%LWi&®. 

j&U 2 0 nm~4 0 0 nmCfeC^SK, 4^^®:itX^S^2 0 0 — 
3 8 0 nraCfeOWK, ftlz 2 5 0 — 3 8 0 nm©MtSlg©fe 

(II) 7&^^mM^^^-r^>^#lT^^<h#«, ^ 

;*--^A& : 



WO 2004/016689 



r CT/JP2003/010038 



45 

TJV^xtf Alt, ^#^3- ^^AI^J:^^ ^ D-t >^#lck 0 fc* 



WO 2004/016689 



r CT/JP2003/010038 



46 




PF,", AsF 6 -, BF 4 ", SbF 6 ", CF3SO3-, C 4 F 9 S0 3 -, 
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'J7- (I) te, tS2 0 0 nm~4 0 0 nmOlSSTO^tt^il^t) 
£ U < , ^l:®)KIfi^^ 250~380n mcDfgfflTftg&g 1 m 

^mmmit^y^m^)^- (i) «, un^MM^c^u 
rau ^^i^u^- (i) ^<D^^^->m^i4^ (mmi4^x-x;v 

te> <§7vm^)^- (I) 1 0 0S»g|5{C*fUT0. oia*gR^±, 

$e»ic«o. 05m*«Ui» u<«o. im»gp^±T, 30 

(i) tymm^M (id tfrztnz 
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(R f 6 ttR*» 1-4 0 ©^7 ^*7;^M*fc»R*» 1 - 1 0 0 

h, f, mi~6©7WJH, mm^n 1 ~ 6 ©x-f;^^ 

) ^t^t7>yit+>'7Mb^-^ (7) : 



(R f s f»tS<i:|WIi;, Xte^Ca^fcteg&O. H, F, &*»1~6 

®7;^;n< m.m$k i~6 ©x-f;ng^$t ux^Tfej;^^7 y * 




o 




(7) 
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O O 
Rf 5a -OCH 2 -CH— CH 2 Rf 5a -CH 2 -CH— CH 2 



H 2 C-0 / ^-0 

Rf 5a -OCH 2 -C-CH 2 Rf Ba — OCH 2 -^ J 

tz.\%wmw i-ioo ©x-fjn^^ttst7 v mr)^)vm -cm 

F(CF 2 ) n CH 2 -CH 2 -OCH 2 -CH— CH 2 



H(CF 2 ) n CH 2 -OCH 2 -CH— CH 2 



CF 3 /0 CF 3 /G 

F 3 C-C-OCH 2 -CH— CH 2 H-C-OCH 2 -CH— CH 2 

I I 

CF 3 , CF 3 



H 2 C-0 H 2 C-0 
F(CF 2 ) n CH 2 -CH 2 -OCH 2 _c-CH 2 H(CF 2 ) n CH 2 -OCH 2 — C-CH 2 

R R 
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CF 3 H 2 C-0 
F 3 C-C— OCH 2 _c-CH 2 
CF 3 R 



CF 3 H 2 C-0 

H— C— OCH 2 — C— CH 2 
I X 
CF 3 R 



yym**is7><t£i®)* -MLjZ (8) : 



(R f 6 te±fB£|W)D, XtemCfrmteV, H, F, ^m^C 1 ~ 6 <DT)V 





(8) 
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:x) 5 



Rf 



6a 



(5£«K R f 6a «j^$:l~4 0(D2m<D^7ymT)U*U>m%rz\t 

x«Mte«tiwii;) , 

rx> 5 




-o 









1 0 



(j**, R f 6b tei%m%L 1-4 0(0 4 ffi0t7<^7^1/>SSfeli 



A. 



H 2 C — -CH-CH 2 0— Rf 6c -OCH 2 -CH— CH 2 



0~CH 2 H 2 C-0 

H 2 C-C— CH 2 O-Rf 6c -0CH 2 -C-CH 2 
R R 



(RttH*fe(iCH 3 ; R f 6c \$mM$fc 1 ~ 1 0 0©2i^±O^7yi 
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o /\ 

H 2 C - CHCH 2 OCH 2 -i CF 2 ^ CH 2 OCH 2 CH - CH 2 



CF, CF 



H 2 C - CHCH 2 0 - C-^H^- C - OCH 2 CH - CH 2 , 
CF 3 CF 3 

H 2 C-CHCH 2 0-^(^)- C-(^y OCH 2 CH-CH 2 

CF 3 

(nttl~8©It) 

o 

H 2 C-^HCH 2 0-(R 7 -O^CH 2 -CH-CH 2 , 



R 8 V s CH 2 0 -f R 7 - O y n CH 2 \/ R' 





fctK H^diCH 3 ;n«2~10 0©It) ti^nSt'J^-fe 
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XX' x 



(XteH, CH 3 ££:teF, X' ttHJf:«CH 3 , R^Iil~10 



CH 2 





CH 2 = CCOCH 2 CH-CH 2 



O 




(XteH, CH 3 ^c«F) 
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O0 2/1 84 5 7^>7l/7h fCtEiS© 7 v# ;i«tf3:<B 7 y U 
T $ itfc ^tSHTS* Ml £gH-& L- T t> «fc lie 

z\z\xmm<DmmizQzm'?2>mfm*. en , ^mis 

(id , *j;^sircjt6:i;TasjD-rs*«su, mommw^-\zm 



WO 2004/016689 



r CT/JP2003/010038 



56 

;* ^ JUl □ V ;k/7"frr — K X^;kfe PV^J'tr — h&£:tf)"feP V 
KP^rv^k-K X5Mk7-t:h7-fc^-K #m^;K wift-f 

^;k »B6ypfcr;k Si7^;k iixfjk ifc^^k ¥L^*^;k 
fLBx^k 3-* h=*^>:/pt!:*>m*^;k 3-^ h^v7 p Ptr^-> 

Mt*©lXxM^J ; 7nek>^U3— JI^/jWI/X— 5\>k y 

p if k >^ u p y x^kc-^k y p tr k > ^ u p / ^ 
jkx-5Mk ^Ptfk>^UP-;w^E/^^;i/x— T^r-fe^- K :/p 
fc! k > U p -;k& y X^Jl/X-^-jl/T-ka— h , ^p if k > ^ u p — ;w 
^ / ^^x-x/l/T-fe^- b , 9 J7u M V >yj * fjvx-f 

:/^;krb>, 2-^\*uv>, ^P^-tJ-y >, ^^7$y^h>> 
<v:/p/v-;k n-^y-;k ^v^;-jk -rv^ 
mmmit7mm$> 5Wi^n^o2 a«±o«^»jw«: w s n*. 

"7y*^©»»JtLTtt, fct^CHjCCliF (HCFC-14 1 
b) , CF 3 CF 2 CHC1 2 /CC1F 2 CF 2 CHCI F?g-&#| (HC F 

c-2 2 5) , /i— ^;i/^-p^\^>, /i-^;i/^-p (2-^;u^h^ 
tKP77» , ^ b^->-y±7;i/^P^^>, i, 3-tixhu^;u 
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H(CF 2 CF 2 hCH 2 OH (n : 1~3(E>1E$0 . 
F (CF 2 hCH 2 OH (n : 1 ~ 5<Z)&&) , 
(CF 3 hCHOH 

^V7^» , C 1 CF 2 CFC 1 CF 2 CFC 1 , l&Eifi&Vf 6>n&o 
7 5li%iStd:K 

u^t. mmwzzzntf't H»4a«»j«stii*, iC7'^tw 
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s «fc o hsfkhs < -r s c £ So mtto*<DMismim¥<o&&m& 

an. 5i^T«w*t^. mftmz\z7yik^if*z/y& mm 
3 8) , sMtn* (jb»*i. 4 6) , y^tx^-^A mm 

3 3-1. 39), !7yfc;frJW>^A (H8r*l. 4 4) , 7y<ft 
U3^A (JB*f*l. 3 6~1. 37) , 7v<kj-hyy2± (JBSt* 1 . 
3 2~1. 34) , 7y4tbVV& (JBffi* 1 . 45~1. 50) 

m\zit^x^mz/i^^z. t^m^^\ ^wicttioonm^r, # 

\Z5 0 nmOT/W^LV^ 

So 
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wm2fttcikm<k&®;7)\'S.~V&, ^x<?a, ^;m-^7A, yy 

hfcfc, xyW'-a-htt, y-fa-h^ Xtf>:n-hf£, f-f»;^3- 
*56§l©«ftttt7y*#>j7- (I) £3fcBfc3B£&l (II) 

m^^j (id oam^*n», ^as©ftfi^>Rsi*x^;i/^-*ic«fcoT 
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V7>a, l. 3, 5-huw>^m*L^ ^Tt>#u 
) mu^. 

— is Kk* u =f — , ^ / ^ - <d i v$**u&* fcis^-r & £ $ e> t ffi jgBMt; 

-Tfcfc)^ WtB*<0#3lUV>Rj£#Wu 30-100%. 
50-100%, ££lc:te8 0- 1 0 0 %T*&K). ftifc?VX^?h)l 
(DC-OWm (2100-2300nm) 

m&\Z\Z, mM?Z>yt<D$L&tf2 0 0-400 nm^^Ci^, 
&S£fca*+$mKffi**#*£jrc#*l/<, 1 0 J/cm 2 JErF-e$> 
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*^bjw^2^, ^ (i) T^$n^>^k^-7^m^u-7- (i) £ 

(II) *&&lsfz*%W<Dmi<D5£BA~z&2 > ytm 

tf&%T*&zz.t\zMz_mwmwigti£nz>o )tTAWxtbTti % 
mm&, oadm> %7s-iv?; yty-oi?-* &fr$cm 

29-<<7tmu£) s^ws-st* *zv=lv—!?. fo^mm^* %mm> 
^tezoftTsuxmommm^tVTm^zwzhmvT^Zo 
m>&<D£ o izMkmm'tnmn-eizmmm'f-tifete e>&^, %tm 
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^IBWOO 2X1 8 4 5 7^/t>7l/«; HcfS^cStlTV^X^l/:^^ 
im77i*'J7- (II) , 3t«fbtt^7y*»Ugifaj**^R|-rsBB 
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(I) 1 0 0S»g|5^*tLT0. Olti^l, £6KteO. 0 511 
i£©^ia (^V*) K*tU 0. 0 5^%^, $?:£L<&0. it 

*Mkwm* mm. mm, WRmtzaw&tfznzo 

ZLOmitmt. 1 2 9 0-1 3 2 0 n m©«ESI5H*i«fctX 1 5 3 0-1 
5 7 0 nmO^fifgiT© WMOIMT 1 cffl-'KT, $?SL 
<«0. 5cm-'TOfe«iLK 
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m?Z>m&. 2db/cmKT, i^SK^l db/cm£lT, ft\Z 

«tt*?ttt3M«fll#k:#U, *M, afcfi&SI, ft^iS, iSfiiliR^ 
©ftUB^T^T, »**>«*Ttt*5#, ^&$Hfr*»3fc«MB©,fc3fc 
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*mw own &m 3tiss§i^f©iiiis©-^j £02 \z^r, 

TBI 2 (a) \Z7*-r&5lZ. ^&mfiLl±\Z2 7y\*B4&5&l&ls. ZXT 

f$.?z>mmiz^T\$, -mzmmi u v hMi*tuT5~i ooog, 

#C|ff*l<«3 0~5 0 0 gT^D, F^miC^Vvrte, — fl£ 

l:i~1 0 0 0 g. «rfc#*L<tt3 0-5 0 0 gTr&3. asfcftfcrtlTf 

tt#»0»*UV^»ftt4» -J&Ki&SU hrabTl 0 0~5 0 0 
g, 4#l3$f*b<«3 0 0~4 0 0 gTS5. 
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©^^i^'jt- (i) (D^m^mviJL-^jmm^^mxm^i^ 
$k&<<DmM<Dmm\zMisT?fm£t£z>o 7*buisxb*m 

^t^Z\tX. 02 (c) \Z*k?&o\Z. ffil£/^->MWi<DZJTU2 
M2 (d) \Z^-?£?\Z, Z<b\Z?7yFffl5&mj$.~?Z>Z\tJ)W£ls^o 

iz& y) mm~?z> z\£.itz&K> Mfctz z.ti)m*. u < , #^0^^ 

fc£?L^0. 2 ummm<D7J)V?-TMy&lsTMm-?Z>Z\£j)W&V^<, 

b(Dffimmm<Dmmizmm-tz>mi&£LTfe, rzt^muziT^2 &z> 
^€\zm±mtmttm&&ztmm&m<kLTnzn%mkM&^tsyt 
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gfcj&CTftBUMM (ID > M-ftJ, *<tl»ih 

CTfT&TS d <£: k: J; K> Z. 

b^o 
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^^l/x-^^-ryoa^ni^^o^^-r, no**?** 

[B]^W««SIOigU*aiS{i: 

<R)m <R)m \ <R)m (R)m/ n 

(Oligomer) 

r r r 



(Monomer) 
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»jiitt[B]jcjRrs. 

(LED) , EL^f, ^IS^^*^^^©^*^^*^^® 
^l^T/HXiLTffl^SWUfelUTV^. ^B^CDB 3 Ttt* 
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OTOO 2/1 84 5 7f/t>7W'; Mvlfifc^nTV^X^l^te^ 
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^77^^- (i) zfem-tztzte* zzizmm®: (¥tt#> & 

*w*b^ 0 jicd^, ^^K^s^y**^-- (i) ( 

^7vm#v?- (i) ^^bbx, s^ihM^#^^«tbx^ 
Mt2^7^^^u-7- (i) mmvmmittctefrwim. &tz\mtwtm 
it^y ymmmmmwfrzu&^-T-j >^mm.^^mmv. mmz 

nmmu a<Dm&x.*)i*-mzmmtz> z. t \z & o xmimm^n^ 

TfctK Lfe^oX^m+td^^X'bifiSV^tS^ii^^X^^. 
j&OJB*r#*U. 4 2^T^t>cD, £P£L<«1. 4OKT©^0, £ £ 

K#£b<tti. 3 s^rafe^x, i. 2 5j^±(D%(D*^in^)o $ 
^Bjos^ihmffl^tbx^^^j (id &^tr^«<btt^7 
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ymmmm^.m^mr^m^ m» mt&m on 
exam. ^ffl«^t*M^<o0>j^©^d^^5ii:^$ns*^ ufrx-h 

cne>©R»i»Jhiiffl»»&^^ *7v*#u*7- (i) 

■&fc<D"fc<D«fl:* tt, HJf*jWI*«tl/Tttl. 22-1. 3 

0T?*5^ 1. 4 96ATT?*tl«Rltl»±<0«l***#e>n, $?£b<te 
1. 4 4 0«TO?>^»*Ui. SfcEP 

So 

JB3r#K:«fcoTSfc:b*J&*0. 0 3 wmRJi, $f£L<&0. 0 7 AtmUUi. 
«£r)$?£L-<teO. 0 8/im^±T. 0. 5wm«T. $f?£L<«0. 2 
MinJ^T. £i9#£b<«0. 12 W m^TO5. gutter *f*fc*J 
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bmwttmmit* Rmm^m^mvrz^om^Rmmom^m^'r 

^S^ilS4 2 0 nm^i, L < 5 2 0 nmttiT, 7 2 0 nm^ 

<H0-fe;i/p-xmM)ii> #u#-#*-him ^'J^i^7^>^, r 
w)\,%mm. 7x/-«, +->i/>wiiH, :iU7ttn&, *^=i>itr 

x. 7u*)iu>x, nm&^m^j ^7h© x ^u->, ytiyin 

->3 — «7< >K-<D#^X, ya-^-70^77, l£^ffl*A*— , 7^- 



WO 2004/016689 



CT/JP2003/010038 



74 

crt, iiT^^K, ^XYf^yK, m?iT^xy 

ytmm.'rJZ?. CD • CD-R • CD-RW • LD • DVDftifCDftx 

-fx^, p d & e omtimmyt? 4 \z.\^m •znzytmmmi* ; 
©:7*hu 7^77^ -w^sm* ; 

h y ~f □ - h £ b TR«tl»jl:tt€r»riE IT t> £ 

Sfei6tC«#^¥7 - 1 6 8 0 0 5 ^«l:«*$ns«k 5 ftSEilfitt 

- ht— «ti*«n*a^*fflvin««fcvi. a— ks— hfflfc«BHtsi<& 

flP^JtbTte, -COO-, — NH 2 , -NH 3 + , -NR n R 12 R 13 ( 
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cut, R 11 , R 12 *S«ktfR 13 KJ:, 1tt ^)Vm. n- 

^, ^;^aT;i/3^->->^>, (r^>^, ti^y^ 

^^fcb*— :/bfcBMb» (ATO) , -OWAtttsmtM (I TO 
ATO, I TO^&MSL • ©JRU^-nxDT, 7t<£>ili&£$fitf 

£ m tb z> tc #> it. t7yi#U7 — ® km om m m 
mmito. O5~o. s umtiw&v^o mmum$xm%. mmz<£yy 
m^ x )^—<Dmttmz.m?-t2>tfi. i. 55-1. 9 5*wsik 
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«H«¥8 - 1 4 2 2 8 0^&#R£^£n*ck3 fcRWBfrlfctE 

*»^©sitw±Bitt, 77^t$%ii< 4 M»»ftt>ffi<, ^e-n 
L<«, itlTO<D/N o -7;i/^-o#ijx-^;wb^-rf^«9, s&tc* ^ 
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rattO^UX-^Ht^S^fe^^cbfcRWB&Jhllfta® (BMtffif 

-h&, 7D-3-bg, A*-n-h^, Xyix-Z3-h?*, 

>it&m&m\iLTh&^ 0 mmwzmijn-?2>is7>it&W(Dmteo. i 
®m&(D&w<Dt£®\z®%:tf&z>o *%mz&^x\*.^~?n<Dm 

(1) NMR : BRUKERftgi 
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^-NMRiMJt&tt : 3 0 0MHz (fh7/f^y7>=0 p pm) 
19 F-NMR1»: 3 0 0MHz (hU^DD7;VtD^^>=0 
p pm) 

(2) IR^:PERKIN E LME RUJSl?- U Xjgift*^^ 
SH-1 7 6 0 XT£iaKT»lJ£. 

A°— ^;W^D- (1, l, 9, 9-fh7/WHa-2, 5-k'7hU7 

;i/^-D^^;i/- 3, ;w 2 0 0 g t7K2m 1 , xtf 

ZUU\l KU>1 1 4g€rAn, 6 O'CKimaftUifc. C©Ml:NaOH 
M?l OEK^ttTJJD*.*:^ £jftf&£8 0 t;£TiDf&L 6 BtFal 

i&m&mmLtzum. mwm*i 3 9 g»e>nfc. M«4 8~5 5t ( 

0. 0 4mmHg) T&ofc, 
#e>n£:£/&#l£ 'H-NMRM, 1 9 F -NMR#W*S<fctf I R##r 

u ^^o«jt©^u^^;pass^r-r«^7y*ru;ux--5r;u (mi) 



l H-NMR^f-^ (<5 (ppm) CDC1 3 *) : 

5. 15-4. 90 (2H, m) , 4. 05-3. 85 (2H, m) , 
3. 85 — 3. 75 (1 H, m), 3. 38-3. 25 (1 H, m), 2 



F 




,OCFCH 2 0'^ v <d[ 
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. 98-2. 92 (1H, m), 2. 68-2. 57 (1H, m) , 2. 
45 — 2. 38 (1H, m) 

^F-NMR^Utx-^ (5 (ppm) CDCljt, R-ll^¥ 
) : 

- 7 2. 6 7 3. 0 (2 F, m) . -79. 4 81. 6 (8F 

, m) , -124. 0 124. 4 (IF, m) , -132. 8 1 

33. 2 (IF, m) , -145. 1 145. 6 (IF, m) 

I R##r^-^ (cm" 1 ) : 

1 6 9 5 (uC = C) 

Mi^mmtumwrhmTu—h^mxrc5 o om 1 0^7^0707 

?Xu\z, /I— 7)V*U- (1, 1, 9, 9 -xh^/W Ha- 2, 5- 
k*7h'J7MD^^l/-3. 6 -S^^-tf-/ 150g£7Kl 
5g, T" h77'W> : &-9A7"U'7-f H (TBAB) 2. 9g, 3- 
7*U ; E^fJL'-3-^5 : mt^> (BrMMO) 72. 8 g SrA*!, 
7 5tl:Mlf;. u©Ml:iTo- & 4 5 li%(DN a OHM 

3 6g«o<oiTiL mm7'&. &fom*9 ox:&T'tiumi<5m 

mi^tzm^ Mmm^l 3 3 s'&Ztirco M«6 2~6 4t: (0. 2m 
mHg) T&ofco 

f#e>njt£j&^£ 'H-NMRM, 1 9 F - NMRM* I R##r 
U O^«l)i0t^t^-;H$f T5^7 7^7 U ;H-r^ (m2 



WO 2004/016689 ^^T/JP2003/010038 



80 



^CF 2 OCFCF 2 OCFCH 2 0 X 
CF 3 CF 3 < Q > 



'H-NMR^r-^ (<5 (ppm) CDCUt) : 

5. 26~5. 05 (2H, m) , 4. 38 ( 2 H, d) > 4. 25 ( 
2H, d) . 4. 08~3. 96 (2H, m) > 3. 60~3. 58 (2 
H, m) , 1. 2 3 (3H, s) 

1 9 F -NMRMf-^ (<5 (ppm) CDC1 3 4>> R-llWf 
) : 

-72. 4- — 73. 2 (2F, m), -79. 8 81. 3 (8F 

, m) , -1 2 4. 1 1 2 4. 3 (IF, m) > -132. 3 ~- 1 

33. 4 (IF, m) , -145. 5 145. 2 (IF, m) 

I Rft-flr^-^ (cm" 1 ) : 

1 6 9 5 (u C = C) 

) 

lT^J&bfc^'J yy;Httt7 7^7UJVX-f;i/ (ml) 10. 0 
gtHFC-3 6 5 (CF 3 CH 2 CF 2 CH 3 ) 8g«l: 



h|cf 2 cf 2 -^coo^ 



'3 J2 

CO 8. 0fiS%M-^;U^D^it>^^3. 8gA*U 355H~^£S 
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fee zommzmmi,. ^*v>®m\zm*T»mtt:WL&ftt^\ 

7MKD«£U 2 2. 61i%(D^i (19. 7g) tUc, 

"F-NMRM« 'H-NMRM, IRMIUD 
frtfrbfc^^ ±fa^U y^S^77^7'JJPx-f^ (ml) 

-T&ofc, fh7kh'P77> (THF) MlCfflt^GPC 

#ffi\z&K>mmisti%!i¥&}ft=?mfoi 3000, sa¥*9$HPara:3 5 0 

0 0T'*ofc, 

0!ll-e^L,fc^-fe^xi;i,S^W^^>y^T'j;i/X-^;U (m2) 5. 
0 g^HCFC- 1 4 1 b (CH 3 CC1 2 F) 1. 25gt 

[ Hf CF 2 CF 2 -)hCOO^ 

£ i^KM-? ^->7A u , m & \z £ v mm y * *> v a l 
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r^©»tb, is. 7mm%omm (7. 9 S ) tvrc. 

£<D# U^-£ 19 F-NMR##T\ 'H-NMR##t\ IR7>#rt£ckD 

ftffiistctziz. ifBt^rt ^^;Htt^7 7 $7 u ;vx-f;v (m2 

'J7- T&ofco fh7tHD77> (THF) Sr^KfflV^G 

PC^(CJ;DaiJ^Ufe^^^»«3 8 0 0, MWt>^SH5 6 

0 o-e&ofco 

jvv7, j£tiy—zSte&zsum^*ffi7Lr£ ioomi ^ioxf>i/ 

7vm7V)l'X.—'T)V (ml) 10. 0 gtHCFC- 1 4 1 b 8. Og 
tVS )V-?)V-7u\Z)Vn--**i't>-T£%-V (NPP) (D5 0il%^ 

DX^lx> (TFE) £2. 9g{±&&, 4 0 

u^UT-^^Xf^X-f ;KD^tb, 4 4. 711%^ 
(17. 1 g) tUfco 
u0^'J7- (&S^#:) OMfifcJfcte, 1 H-NMR7>^*3J:tX ,9 F- 
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E/^'Jy^H^77$7'JJH-f;P (ml) #2 5/7 5 

W^ittl 1 00 0, MTOSH^fcttl 8 0 0 OT&ofc. 
^iJfiW 3 (^-fe^3lJUS$:#i-^7 7i7 U JWX-5MI/£T F E©ft 

AVI^ JE#y-^cfe<fctfi&£§|-&«i*.& 1 0 0m 1 ^i©Xr>l/ 

^7^^TU;i/X-^Jl/ (m2) 10. 0 g tHCFC- 1 4 1 b 8. 0 
gtyViPT^P^A-^^^-^^-h (NPP) ©5 011% 

**/-;i«£o. lOg^Ati, v^^tix/*? ;-)imw."c#in 

tDXfl/> (TFE) £3. 0g{±&^ 4 0 < C£Tli<J:5£l3:&/^e> 

uo#»j7-$B^xfjn- Tfrommtiss 31. 5it%<7)M 

(6. 5 g) tUc, 

F E/t+t ^XJH^7 7 i7 'J ^X-fil^ (m2) rtU 1/8 9 
TafeoTCo THF&»i«tLTfflU5GPC^tff^J:0ay3tb 
fc»¥^ ; f*t44 0 0 0, S»¥^^»fi6 OOOT^fc. 
^»4 (KaJKitJBIffl) 
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(1) Kmm±mmmnomm 

fMI{^fJKV^J^h> (MI B K) £2lD;MHRU #'J?- 

SO) ibTMP 1-103 (ia§ift£. *£tMM*0K)«©4-* h^->7 
xn;i/^ji-;W3-H-'!7A^\^riJ->';^ay>^^:^-h) £m i bk 
KlIIX©illi:jt*U&j|«ft2. 5gJbD^.> i%—temm<DKM&3± 

(2) ESJB&iiJJlOftsfi 

±«b (i) ^mcKMffi±mm*m*&m&mm<D7?v)vtii-tiz7>\z 

tt»$fe<DlW**9 0-11 0nmfcft*J:5fc, Xk!>n-^-(D|Elfe^ 
£|S8Mb£: (1000-200 0[sl£) o 

(3) *7-y*«flstt#Uv~<Z>JB«T*©aft 

^/&#J 2 T#fc£"J yvM^ftSt7 y U T-©S>X3\>PX- 
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£fflWT2 5T:T 5 8 9 nm©jfcB<MK:oV>TJB$r4s (mitm) £$J/£ 

(4) mmomvimvmm 

±ts (3) tisi^^uTt^>y;i/^m^itL^, <2) ^tpj^i^u 
T?tm%i,tc, nt>ntcmimmz^x±.td, (3) ti^ficbxi^ 

(5) tf-®£«^©$J^ 

±is (2) •?mcfcmm±m&ffii<rzT2V)m*5 o lEs^nn^h 

(6) 

±ie (2) xmtcKmm±m\z^x^y(Dmmm^(Dmm^nu^rzo 
fe^zm i ic^tv 

J I S K 5 4 0 0 lCfi£oT$J^L£i. 
LLfz. 
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O : fcftSfcU 

±12 (1) W»UfcSimikilffl*r»ft«5 0. Omm, 110. 0 
mra©SI;iLM, *£Tlci 0^«lT, 1. Omm <ff£) x 
5 Ommx 1 Omm<D J &>'7)V*tfFm.TZ>. C(D1)->Zf)V\Z'D^X±t : d, ( 

10 0 

gfB^^mth ( (HO 0AliSlf^miS©U-3 310. i8j B a o£ 
) £/BWr, 2fc6 2 5 0 nm:i3<fctf 3 8 0 nmte:feW-*2&i»£a!l5£Ufc. 
MJH£^ 1 tC^To 
Hi»>J5 (fcttffiltmm) 

si, (3) mitmomffimomfe* (4) ^<tm©®^©?i'j^ (5 
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4<d (2) £w\m\zfcM®±m*i$mis* (3) m<m<Dm$im<DW\fe. 

(4) «fcjtS|O!>a8r#<0«Jj£, (5) frmfctt&OWfe (6) RW^lhM 
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m&mw* umsttmrn-hzmz-rzi oomi ojs^xmwyoy 

7XntI, 2, 2, 3, 3, 4, 4, 5, 5, 6, 6, 7, 7, -HtA 
7;i^P:*^>- 1, 8-v*-;W2. Ogtf h7^7>^ 
A7D7< H (TBAB) 0. 0 6g, 3-yn^:^)l-3-^^-)V^r 
*±i?> (BrMMO) 2. 0 g £ Atl, 7 5 tJfciOSfcbfc. ^©»«tfc 
iTo- 4 011%©KOH^ 1 . 7 g£*$o< Din^fco AST 



1 H-NMRMt-^ (<5 (ppm) CDC1 3 ^) : 

4. 48 (4H, d) , 4. 36 (4H, d) , 3. 96 (4H, t) , 
3.6 6 (4H, s) , 1 . 3 1 (6H, s) 

19 F-NMR7>*ff-^ (5 (ppm) CDC1 3 ^ R - 1 1 AfiMgip 
) : 

-119. 5 120. 3 (4F, m) , -122. 3—123. 

3 (4F, m) , -123. 8- — 12 4. 5 (4F, m) 

mmm 10-12 (Rmm±mm) 
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m&M4<D (i) T*'&itRMm±mmttn\mm\£isTmmm9-e& 

io) > o. smm mmmii) &&x$i. omm cmmm 12) 

2) tmmzfcMffiitm&itnv. 0) mitmommm^m^ (4) 
mitmommmomm. (5) Krmjxmm<D®\fe (6) s^^m©^ 

>JV-CD^^;UX^;^h> (MEK) igi&Kl, $e>^MEK$rJUD^.T^ 

) i:LT2-t Yu3cis-2-*^)V~7u\Z*7 3,J> (^aTll 
#}#J) <£MEKI: 1 0S»%©^{C^b^:^Sr0. 1 gj!)P*., i^— 

J*$£#I2 

tjT-jrymit&mm-e&zyTti-*? H7-krm- 2410 (^£0 
li^ii <«o icmi bk£}jp*_#5|KU ^>j-7-ii^^i 0. 0 

) tbT. HJSmTtefflLfcMP I-103SMI BKI: 1 0li%© 

mmizmfristcmm* o . 1 gjp;t» ^-^m^l^o £<z«££ffl^ 
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mmm 1 3 otsi&s&ffi) 

(1) ytmMnmitfkDMm 

7^M&*&fcM I BKSrflQ^IRU ^UT-I^5 Ofi»%^pgbfeo 

(2) xmimmttftn? * ji&fm 

(3) #IR#fcJ:*«fc7-f;PA©ftsJB 

±13 (2) tfSLfc7>fM5«, -t©7^;l/Afc»EE7K»*r* 
fflVi, SfillT 1 5 0 0m J / c m 2 ©^m«l^iltbT, ftflMb 

(4) ^b^^;i/A©#jtt«ij^ 

f# e> ntzm.it y << few hx^Tom^mm^nt^ o ^. 

BfB$ttfc3fc&» ( («0 BiiMI!(DU-3410) Sffl^T, 
300-1700 nm(C*5^^>^J 1 mmJ¥tf)t>->:7% (^<f7 4 (O 

®#^i&&=®^/1*>y;i/©/?S (mm) 
^?r^3^^-r o 
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Ty^mmm^m^mi o o nmmw>y°)v (mmtm<tW:7<<)v 

A) \Z~D^X2 5^T*5 8 9 nm(D&g<2^C:mt3J3^£$J5£L£:o 
^£31 3 iZ^-f 0 
<Di*ft$H4 (DSC) 
^fS^Mtf ( ($*) i»iMl0DSC-5O) 

x : 7tv>^\zmm^o 
o : Km\zmki)m®t>nts:^o 

J IS K6 9 1 1 8 5%x 8 5%RHTCD1 2 0B#^«^ 

«&ffl*r**£SH8lb&. OV>T> H»J13© (2) ~ (4) tmWzls 
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Mtii m) &) km i BK£*ja*_3mu tfw-mm&i o. o 

) <hbT> iI^4t^ffllfcMP I - 1 0 3^MI BKCl Olt%© 
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C-3 6 5 (CF 3 CH 2 CF 2 CH 3 ) 15g©^An, 

[ h{cf 2 cf 2 ^coo^ 

<D8. 0li%/'?-7MD/\^>^3. 8gA*U 3te^lcSE*fi 

^^'J^-^' 9 F-NMR##r, 1 H — NMR##t, IR^CiO 
ft-tfrb*:^^ ±fEf U y^S^7«>i7'J^X-f;i/ (ml) 

5. ft 0 fflijm*^^ ^ U yyJH^ft5^7 y m# U T 
-T&ofco rh7th'D77> (THF) S«F«tJCffl^SGP C 

»«f»CJ:08J^l/fc»^^«J4 6 0 0 0, SS¥^^»« 1 0 0 0 
OT&ofco 
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rt—7)V*u- (1, 1, 6, 6-TN7/WHD-2-hij7^to^ 
'J>3 8g§An, 6 0t:iCiD^bfe. u®MCNaOH7.3g$^ 

JRl&tt&jK&Sbfcte** &B4&a*9. 7gH6nfc. a^5 5~5 7t 
(2. OmmHg) T&ofc. 



'H-NMRMf-^ (<5 (ppm) CDC1 3 4>) : 

5. 15 — 4. 90 (2H, m) , 4. 0 5 — 3. 82 (2H, m) , 
3. 8 2 — 3. 70 (1H, m) , 3. 3 8-3. 25 (1H, m) , 2 
. 9 8-2. 92 (1H, m) , 2. 6 8-2. 57 (1H, m) , 2. 
45-2. 38 (1H, m) 

"F-NMRMf-^ (6 (ppm) CDCl^, R - 1 1 l*33P«*P 
) : 



F 




CF 3 
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- 7 5.4—7 2. 8 (2 F, m) , -83. 2 (3F, s) , -1 

23. 3 122.8 (IF, m) , -133. 5 133.0 (IF 

, m) 

I R^f"^ (cm-') : 
1 6 9 5 (l» C = C) 

6 (y u >->>;i/S£*rf 7 v mr u ;n-f;^ u t-<d^ 
miT*&f&vrc?v>'zS)]sm^m^7vm7V)i<jL-T)i'4. ogtHF 

C-3 6 5 (CF 3 CH 2 CF 2 CH 3 ) 4 g<Dm%i\Z 
[ Hf CF 2 CF 2 -)hCOO^ 

£ M7kffim. V -> r> a U «k 0 «E&Ty* -> # A £ L, 

£tf>#'J x'-fc 19 F-NMR^ 'H-NMR^, IR##T(C=fc«9 

fc. fh7tKo77> (THF) £»«&K/IH>*GPC##rK:«fc 

0i«I^bfc«c3p^^»tt2 3 0 0, SS¥^^TMi*3 0 0 0T*oft. 
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n—yjl-ta- (1, 1, 9, 9-fh7/WKD-2, 5 -h*7.hD y 
. 2ml &JlPA> fcm&&*®-Vlfc J Pl'tzo Z\<D®m\zmTm^frt> 3 - 

v^n^\^-fe>m^D^-r hi. 93 g/mwt7°u¥)\,3 s<DM^mm^ 

a#7K4>^^, £S*nfiW7KT 2 @K lN*£&-e2[n], g&fa:&&7KT 2 [el 

^y^A^^Ilfc. ^O^, 12. 7wt%O*UT-MM0 
. 6 g#£tl/io 

d<7^U-?-£ 19 F-NMR##K 'H-NMRMiaDMlfct 
ifET^^nfc^U^-O^^Dtf;!/^ (1 2. 7wt%) 11. 

7 g£^#g«<hTU£fh£tft*.fc5 om l <D^^xmmyny^xn\zx 

tttco Z\<D®m\Zm-!7Uum$:&mm. (mC P B A) 1. 07g£t$>o 
<9»]Lfco :©SSMt2 3B#Pil]£j££-tt-£:o JEJtSSE, JKM^l 
N7jc^b^U^A7j<^4 3 ^^* > , INtK^^j U^A7KM-e2IU, 
f0^7KT2[Hl^#b, Cl<DW^^M7XTO-7^>"7AT^b, it 
iitCctOBitm^y^v^A^mLfc., 7. 5wt%O^U7 

-MtrtU 1. 5 g^tlfco 

^(DtH'Jv-^ 19 F-NMRM, »H-NMR#ffi(::cfc9##rU£:£ 

^y vm? v )\sx-^)\,<Dffimm&ofrfrzteK)mm*iffi\zmx-2 
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A°-7;P^P- (1, 1, 9, 9-rh7/WFD-2, 5-fXh'J7 
2 -y)l^U-\diy^7U[2. 2. l]^"/^- 5 -X>- 2 -#Jl^>& 

"7ju^^< H2. i smm^u\d)V5 gv>m 1 '&mm*®'o< Din*.^. 

aW7kT2lEl, lNftStT?2|§K iajftA!jMcT2iaiJfe»L, c©W*IJi* 

16. 7wtX©#ij7-»«*t3 2. 6gi6tlfc. 
C<D^U-7-«r 19 F-NMR^tfT. 1 H- NMR^WJC <k 0»«fUfc £ 

^-fex;^* 7 o % of u-^-ewr y u o fc. 

±IB*r»etlfc*UV-©»»^Ptr;p»fflt (l 6. 7w t %) 9. o 

fe. I«i:mCPBA (1. 3 5g) £*$>o < O^DbfCo ud^S 
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nr^fe2 -^;i/^-u-t*->^n[2. 2. l]^^^- 5 -x>-?j;i^ 

tmS^£flt*.& 5 0 0ml 0^7X«B3iyP7 7X3* 
U THF180mlHNaH7. 6g*»»Stfc. £ 
©^JCfiSTM^DA— 7)V*U- (1. 1, 9, 9-rh7/WHD 
-2, 5-k'Xb'j7Jl/tn^^-3, 6 -^^Mrlf-/*/-^) 7 1 

gt#£*lfco MK6 1-6 4t (0. 2 5mmHg) T£ofc 0 

tt^nfc^J&^^H-NMR^tfr, 19 F-NMR^*f*5<J;^I R##r 
U *3g<D®m<DtfV yy^S^Wt5#7 7i7'J ^Px — ^rJW&^&Z. 



F 




CF 2 OCFCF 2 OCFCH 2 0 
CF 3 CF 3 



-< 



> 



'H-NMR^Irf^ (<5 (ppm) CDCl s t) : 
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5. 91 — 5. 62 (2H, m) , 5. 12~5. 03 (2H, m), 
4. 0 1~3. 85 (3H, m) , 2. 10~1. 41 (4H, m) 
"F-NMRMf-^ (<5 (ppm) CDCl,^ R - 1 1 
) : 

-7 2. 4 7 3. 0 (2 F, m) , -79. 4- — 81. 7 (8F 

, m), -124. 0 124. 1 (IF, m), -133. 4 1 

33. 9 (IF, m), -145. 0- — 145. 7 (IF, m) 
I (cm" 1 ) : 

1 6 9 5 (i> C = C) 

mmm 1 7 

mwmw&&&umn\r&ffi%-iz5 oomi ^•n^T.wmvu-y^y.u^ 

ffllvr, ^>^X^>S^hU^A2*fn^l. 1 gfC3 0%iaBfcflS7K* 
7.K 1 5 . 0 g £2JP;L, Hrfi»»t*flSfifcLfc. 8 0 %'J^m5r»P^> 

X^x^A^n^-f HI. 1 g£b;PX>9 Om 1 iZ^Vfcm^M 
TIL fiTF^ 5 OtTl OB#P B m^bfc. 

<C (0. 2 5mmHg) T&ofc„ 

^nfc^^'H-NMR^flK 19 F-NMR^*5«i;^I R##f 
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F 

^^CF 2 OCFCF 2 OCFCH 2 0 
CF 3 CF 3 

'H-NMRMf-^ (6 (ppm) CDC1 3 *) : 

5. 12-5. 03 (2H, m) , 4. 10-3. 95 (2H, m) , 
3. 7 4-3. 64 (1H, m), 3. 19-3. 13 (1H, m), 3 
. 0 4-2. 98 (1H, m) , 2. 00-1. 05 (6H, m) 
1 9 F -NMR^r — 9 (<5 (ppm) CDC R-llW* 
) : 

- 7 2. 4—7 3. 0 (2 F, m) , -79. 4 81. 7 (8F 

, m), -124.0 124. 

I R##T^-* (cm- 1 ) : 
1 6 9 5 (u C = C) 

i*#g«£ifi&f1-&fll*.fc5 Om 1 (D^^xmmyay^T.u^m^x. 

9mMl 7T^Ufc7 -^If 4. 1. O]"^^— 
lit7 7i7UJVX-f;V5. OgiHFC-3 6 5 (CF 3 CH 2 CF 2 
CH,) 5. OgOM: 

[ Hf CF 2 CF 2 |C00^ 
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re, ^(Dmm^mmv. ^*v>mmzm y >~cnft.m&ftfc\<\ mm&tt 

7 -^U— tf->^p[4. l. o]^:/^;w*£W-r§^:7ymtf Uv 

-■e^ofdo ^h^th*u^^> (thf) &mmzm^2>GPc 
ftmz&m\fe\^rz%wnft=?w&7 500, m 5 ?*^^*^ 400 

#|]»J 19-20 (S^lhMffl) 

MW4t^«tCLT (1) jE«l»lhJBiffl»»<DW»SfT^, imfcfflwr 
(2) ^l^ihMO^, (3) ^7-y^«jktt*U-7-©JB«f*©«|^ 

(4) «^Bt(oa»f*oais (5) )tis*t$oit (6) 
«^j2 i~2 3 (&mm±mm) 

#115, 1 6&J;tf 1 8T#feI^+ySS$trst7^^#'j7-ffl 

vifeffi«^j£^4«h^^bx (1) Kmm±mm$m<omm&m\ z. 
n&m^x (2) R»B&±Bi©f^«!, (3) syymmk&tfw-om 
mmomfc (4) ^tmoH^o^ (5) R-wfcttmvmfe (6) 

^4 (c^To 
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^»j2 4~2 7 (Kmm±mm) 

mis<D (2) tiwuitcs^itm^mb. (3) m<tm<Dmmm(Dmm, 
(4) ^bM©®*»T^cDa'fe (5) KmKMm<D®\fe (6) sit^±m 

To 
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nmm2o~~2 3v> (n xmzKmm±mmm\z^mmtvxmm 
w 9 -e^bfe 2 -gffi**-t? >%mm 2 u ^-\zmlt 0 . 3 mm 

(2) £mmzKtt®j±m*fcmis. o) ^tt^jgwcz)^, (4 
) mtm<Dmmm<DU^ (5) m-ms^o*^ (6) Kmm±m<D^o 
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